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[ooo i ] W It, 4* fftf*&« ftW>& f ^4£i-£^~n/^>-/?^MV 

[0002] *ffi^fll54«(*^m#6«-SSJj«ffi h"^S^i--^r% «^^(iffiS-effi 
fti ^*;icfc9*.C5^)&^^ , r# 

^.tj : S : 0 ; §r-^ L XL'Silffi^-icS4x"Cl (Textbook of Pain, 3rd Edition, London ; 
Longman Group, pp.201-224, 1994) „ £fc, — a— o/^>y^>T>0>5Sl£ti&#l;i* 

Neuroscience, 20, pp. 1122-1 125, 2002) c 
[0003] —17, Sitt^fflA#^®^— oT^vVir/^KRbl^^^^-^^^-Wfii 

fcBikitil^liiP^^coT^ 

^P^Jf^W^IE^fc^^ L/c (Acta Ncuropathol (Berl), 91, pp.15-22, 1996) 0 Limb 

LT^\E^MftL,^MCAl^(DilMtiW^fl&^t>WM(^mi-^^t^# J ^ 
Lfc (Neuroscience Research, 28, pp. 191-200, 1997) „ £fcfrt»ffl{i* WfSiEiilSl^ <£ 
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T^Ltzmmm^, 21-1, pp.24-30, 2002) o L3>U ^>i?/1^fKRbl<D~^— 

^KRc. Ro\ Re^tKRl^^^^l?^i'^*^^i-C>!i4a'bttTV^^^ (General 
Pharmacology, 32, pp.653-659, 1999; Brain Research, 792, pp.218-228, 1998), 
Viryih^KRbl^^s^*^t-r>^^L7c#^(i^V\ 

[0004] ^mm<Dmmit, ^nmmm^um^mm<Dm^m±i-^^-^y<^ y ^ 
-<4> <d?^;& ov^^ 

[ooo5] ^^B^a±m(DmM^m^i-^<mMm^n^tz^, v-v-t/^KRhi & 

[0006] *5SW(C«ti9 % &m<DffsmRXf/XtttW<Dfclto<r>mm-eib'3X* 

2A 

[0007] *58I^WJ©«^^tt, -b^cDlM^wM^tcDTc^O^-fey^KRblcD^^ ; 
£7c, ^B^iciDs ^i<Df^^I>VX«i^r^irfeT-feoT, ^V-ir/^-fKRbl 
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[0008] [l^ll]^'H'#^^^24[^fp L | H a»e>*>V*/iMKRbl&4«|flj#a32& 'j-ttZblZ*. 

m2m-&tt>&Mmm2mm m ^hv'>±^^Rbi^4mmnmwj-Lx-b, m 

[®3]4Vfr#£*fc*li1£3iIKI B JC-fenh=>i|6|»*(5,7-DHT)«:S4-LT, ^(tufg 
[M«jf£3iil^ @ fcWftT^h&m \ ^WS 13 M /J TKU^y>S^ffitrr^(y 

msmummm e icift^h^tt v \ torn y (c^t^Ks^^ta^c-^n^ 

^hv^)&&4-LT, ^(DlP$f B 4^{^|?^^^l^ffoT^>-fey^KRbl!3j: 
[07]*|4ir#i|£BtfG&3iHltiJ H <7)WM^:fc^T^i?/lMKRbl^ £6 a T^Vt 

i'A 

[0009] ^>-fey^>CKRbli±Kjffl A#W^>-efe*9 , 0fl;ttf, Sfig^MWO 00/37481, 
IrIWO 00/48608. [rIWO 01/15717. St^lBlWO 01/92289&£:*f::iE$&£ftTlr ^5cfc3 
ittg^,ft<DfPjj\ MEX(i?», #&*M*©^ISb\ 

-r KRb i to^tii, it m tt-tzm m (v»-tr /iMKRb 1 mmm <d^j~=- 
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fenar^-fey^KRbljil^HiaSttx *?£^c^>ir/iMKRbl<D{3:/K _Ls£<7) 

[ooio] *3SW0>BEiigi±, ^©f&^of/xtt^BSic^rw-efcSo — jK^jtc 

c 

[0011] ^-n/^yj/^^XJ, ^ffim^Xfi^W^^^^S^^m^LT 

(hyperalgesia), ifi#T*(i^^£3l#jg::£/j;V ^JSfctCcfc^CS-lit 3j.X*lbZ> fT^rj 
=Tj(alIodyniaX S.O ? r^^-f§ g jc7)33S£rW -5-i:^-e#-5c #3SW<&|gaS 

[0012] =3-cz^^^^^i N ^>-K^>>^ 

e>*u it #Hto>« t LT i&Jie * IE <bk # *iSj]©EIii, ~ 
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[0013] ^mmcDum^m^n^xmi-itz^^^ir^tit, ^mum^mn'&im^ 

Chronic constriction injury(CCI)^Er:r ^ „ Spinal nerve ligation (Chung^TVU 
, &l^Sparcd nerve injury^' ^teb'&fmXZZ>&. ^nblzmfetSth&^bli^^ 

[0014] « m <d m mt lx n^>-t s -y-^KRb i & l <£ u ^\ w ; £ l< 
Lxmrn-tzzttf-vz* M*.i£, &mnk $m* wa#l &*m. 

[0015] ±sEwB£3S«aj5fe4fett, ii^w, mtt\'¥mz.n®LozmmmzM7Lxmm-rz> 
zt&xzzo mm^&o. mft&mzn^o&mhmcDMtLxit, m^-H. mMfti 

. mmte^i<mmmL mmrn, p\mmm, smim. mmm. Rxjn&mm 

focomimffltet'&im.x^mu^&inLxb^^o y^VRMcomm^com 

HCo^TIl M?HL *KFBIj2002-53467-B-4fc«* #ffrl2000-191539-^£fg, RV«& 
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A— Flfc7c9 0.01-1,000 mgSS<0«EW-C»ffl^-5wi:dsr'#Sc 
[0017] WT\ ^ffi^J{w«tf3*559!S:$t,{^Aft:Wtc:jft9Ji-5*s N ^gWOfEEBliTJE© 

&Ysi£(D^mzm£X&WLXYtl&l,ti(Pam, 33, pp.87-107, 1988; 4SE, 21, 
pp.192-206, 2002) o 3%^Mn-tr>^^-HcDn^A^K- L h\ 8-125I#t7)Wistai^lHtv^h 

[ooi8] (2yy>±/^-4VRbimmn ttm 

^itffiA/^V^fi, Alzel mini-osmotic pump Model 2004(DURECT Corporation, 
Cupertino, USA) £4£jfi L7c 0 *{M*MKfMlR«:«mU ^V^^L/cv^^^ 
—7- (HELIX MEDICAL, Carpinteria, USA) 3HfrJIRrt{w2.5cmffliALia3£gK 

(b)^>"fe^>rKRblOffrlDRrtS4- 
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(OvV-feZ-tHTRbl 12a< g/dayX28days 
(ii)v^i?/lMKRbl 60 ju g/day X 28days 

[0019] 120/1 KDvVir/^KRbl^M^CO.lO^ g/ju 1*7c{3:0.50m g/ju OfcS^liSf 
SO^£ffi^:l£?K (saline) &^h^##|£&^£24B$f H 1 N l-I7^>3yht?» HRrtft 
'j-L/Zc ^l:#i».A?K>/{:J;oT, ^>-ir/lMKRbl£l2// g/day (WT, S12 
<ti-5 ) X!±60 m g/day (JgAT\ S60>-T3) ©lyK-tilfn 0.25 ju 1/0$) 

[0020] (3)J?*Wifffli 

(a)»i7-^h 

I&fW^Ji»tCSti"5aEJffiffiFB*(Thermal paw withdrawal latency) (D$J£W;:£>, Ugo 
Basilef±3K<E>PIantar Test (Planter test 7370 ; Ugo Basile Italy) ^ffl^T, 
Hai-greaves^c7^^^{cipCTf^X^K^tTo7t(Pain, 32, pp. 77-88, 1988) c jfi&£23 

mmnw&tz>$x«<Dmm (m mmLiu mn-^mm^h^xmnmm^mzLx 

[0021] Qo))£Txb 

W^MM\^n-t^%m\U (von Frcy withdrawal threshold) <D'MT£(DKl#> , 
(3l3o!7"-5Sornmes-VVeinsLcinv : '^.bi|wlf^[Clvon Frcy hair test $rfTo7c(Z. Gcsamtc 
Neurol. PsychiaL, 79, pp. 324-333, 1922; Perceptual and Motor Skills, 14, 
pp.351-354, 1962; The Journal of HAND SURGERY, 3, pp.21 1-216, 1978) c 30X35 
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Frey n^amentTM WJ}$U Vf<*[zXl filament lZ.$£z_Xfflffii$:¥rl \ 4^1±TC0$iJ 

fcfilamont«k«52®PSSHllV ^filamentrt>ibSm*J1^:frfeT*£j&£4[E}$ IJ^LTI 4 
lHl^TOj|Bj»{c^UTaKi8tT»i^5*-Cj5Eltfco Z.<DZ£mzXMM&)&<Dl£MWL 

WrMizit'<xm^m^x^mnm^t^ztxTu^^^T^mzLx^^tmmL 

[0022] (4) a TKU-i-y^S:^^mRNA(7)?piJ^ 

f«fl?8¥ (n=7) Rtf«l*1*#&fcjJEfc24ll$|flJ R £*)<kM'kmmxm?>±/V-'( 
KRbl 60 a/ g/ 0 (S60) SrlMRrt^ttS 5-LitaR#E&3ill|iHJ H W7yK*&n=7) 
§IHr#&;fcfc®#<W1ffi&ffifflU ISOGRN (Nippon Gene, Tokyo) £JfJ^Tlolal 
RNA^lFhffiSrfTo/to ^ffiLfctotal IWA&DNaselCT&SELfcjife, oWgo-ATZfy^-? 
—- ^Moloney murine leukemia virus reverse transcriptase (Life Technologies, 
Rockville, USA) £fflV^T— #0icDNA2r£jjfcL£: o ^raf^fflLfc^^-Oftfi^lJ 

rat 0 -act in : 

sense: 5'-AGAACAGCTATGAGCTGCCTGACG-3' 

antisense: 5 ' -TACTTG C G CTC AG GAG GAG CAC TG -3 ' 

rat TKW"!)^§:^{fc 

sense: 5'-GCTCGCTGAACCCTGTTATC-3' 

antisense: 5'-TCCCCTCCAAACTGGGTATT-3' 
[0023] PCRJiTaq polymerase (Takara, Tokyo) V *-CT3E©^fe#-C?T o7t e j3 -actin : 

94 c €-55K>fL #*«94°C-l5X T--y^55°C-l57-30# > #ftS^72°C-l5> 

30#-^25^^/V<bL7c o a , M TK^-7-y>g:^^:94 0 C-25>©m, ^t±94°C • 

T--y>^60 c C-l^\ {«^72t>l#T*30^^<bLf:: o *7c, ft^Vr-u- 

/L-bLX 0 -aclinSrffl V ^7c Q 
[0024] (5)a^ TKU^-y^g^^Mfi^^O^ 
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m^rnm (n=3) Rxf^.'wnmmQ.mmm 0 xv^Mteitimxit^-t/^h* 
Rbi 60 u g/ti (s6o)&Mm\^ttm&^Ltzmm3mmu (#11=3)^^^^ 

^W&^RmM(D^m&ffittiLX, mM phosphate buffer, 100 u M 

pAPMSF, 0.5% Triiuon-X^ctt^O.syoSDS^AiXT, ^^vt^Xtf-, ^Ji^ix 
^25^1fi^6%SDS(+beta-mcrcaploclhanol)^n;t, O^C-eiO^fiSJ-i'V^^^— 
v-3>^m \ 4 c Cl:n5 ) 000rpm(^T10^Fp1iM'^L/-^^Ji^^>^^>L7c o 10% 

polyvinylidincdilfluoridelj£(Millipore, Bedford, U.S.A.) {ZLg fi^'fc^U — ^f/Cf^i: 
LTfit a adrenoceptor^!^' (ALEXIS BIOCHEMICALS, San Diego, USA) ~7k 

2A 

flti4 : c!;LTf/L'y'"y" : ¥lgG conjugated with alkaline phosphatase (SIGMA Chemicals, St. 
Louis, U.S.A)3r#)t ^T^^X^oy-TVi^&ffofco 

^f+^p^ltfrfiOne factor ANOVA^tV\ post hoc Bonferroni^Ptff^To tz a P 
< O.OS&WE^fc^L/Ce 
[0025] B.&j^ 

rt, 'Mm^m\,^tz 0 w%im b b &xm, 2, 3, 4, 5, 6j@rsj b ^E^h^^tm?- 

* MMTofc, Rbl K^S^fJ©^ ^ it ®£"CT u -f^=-T(D |U ff tefgfc&d ^ofc 
#\ ^^35a^B^^ffi'EiS^^#^^7Co tot, 8#S&24l#fflBa»ib 
Rbl£431P^^lE}S^i-&t, B ^IW--e«^'iMg({i^rE(cM?P$nf- (H 

1x^2)0 

[0026] Rbi(Dif.mmm<Dmm<Dtz^, ±uh=^>mmm. ^-^4^^i^mtm. a tk 

ft^rtf ofc (Biol. Pharm. Bull., 22-7, pp.691-697, 1999) 0 ^#MfM^240$rpi 
0 fc&T^hgrff v \ MI£^^P#^TOf^^fM(O90%WT^-yl^^-^f$^L 
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[0027] -tPK=. >?i^^-t:*)65,7-dihydroxylo-plamine (5,7-DIIT) (ICN Biomedicals 

Inc., Ohio, U.S.A)60Mg{»^lil^M(-«rtS-V-L, «&!E&35Ilflj mc&T 1 

#Nn35<£>naloxone (USP, Rockvillo, U.S.A) 5mg/kg, 0 TKl^y^S^fci&WrBgtf) 
propranolol (SIGMA-ALDR1CI 1 CO., St. Louis, U.S.A) lOmg/kg, a T}*l'-)-})>5tW 
i^jilff^<7)phentolamine(SlGMA-ALDRICI I CO., St.Louis, U.S.A) 20mg/kg^tl 
^tvfcT^&iftVtzlWm&^WfeMi^xh&H^tZo *<D&3k^ 5,7-DI IT Sr«^. 

(-*"Sc^fto7i»o7^(ia4Rt/5)o L75>U phentolamine&^llfJ&^fRix^MCfcl ^ 
T»Jia»-ett^S|gtt^»ofcAS, RbH5#»(C*5V^{iphentolamine»^{i 

i^FRbi^s-irras^^^ 

[0028] vV-fe/lMKRbl JCj;SJiSKja»«lfBijai*(^ a TKU^-y>S^^ s M#LTV ^ 

Bl^SSl ^#i^Tl ^ a TKW-y^^f$(zraUTRbl^(C*3lt-53te 
^Igm^^^RT-PCR^T^rtLfCo *rtf>JNr*, ^##M^*B^33IW 0 ^WM(- 

2A 

2A 

^S^^SajBSSE^Immunoblot^tfrfCTftf^LTto -W^JP^ &&&&&& 

[0029] 2|c#5w^j:«3x *ffittm&m^mwmm&<Dmzm£tt-^~as<is*,?^ 
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[2] mmmm&mx&zm^m '^mm(Di&m, 

[4] -^-n^^^^r^^ 

[5] ^^f^^7j?/Xii^iyjc7)7ci6c7)IS^-efco-C, ^>i?/^KRbl 
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